The upper Yangtze River is extremely rich in hydropower, with 9 large-scale hydropower projects planned and 2 under construction. Current and projected large-scale hydropower projects pose difficult challenges as well as great hope for development of local impoverished areas. There are great difficulties in coordinating hydropower development and local regional development, owing to gaps in national policies, clear separation between enterprise and local communities, and problems with local management and the local economy. The local government faces the dilemma of supporting national hydropower development on the one hand, and safeguarding the interests of local people on the other. Local regional development requires general planning and a proper national policy for resettling dam migrants. A special national eco-district is proposed to delimit reaches in the upper Yangtze River area that will provide ecological security for the developed reaches and the dams lower down on the Yangtze River. 
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Jinsha River has an enormous potential to supply hydropower-as high as 112.4 GW, of which about 75.120 GW is exploitable.
Currently, a total of 9 hydroelectric dams have been planned for the middle and lower Jinsha River reaches, 4 of which are in the lower Jinsha River (Figure 1 ). The 4 planned reservoirs have a total installed capacity of 38 GW, more than double that of the Three Gorges (18.2 GW). Hydropower development unfolded in 2003, with the start of the Xiluodu project, the second largest hydroelectric project in China, following upon water storage and power generation at the world-famous Three Gorges project located at the end of the middle Yangtze River. In this sense, construction of the Three Gorges dam was only the prelude to hydroelectric development in the Yangtze River.
Development of hydroelectric energy in the lower Jinsha River has proven to be very cost-effective (Table 1) . The investment per unit of energy is generally less than 0.8 yuan/kWh (US$ 0.1/kWh), obviously lower than the 1.07 yuan/kWh (US$ 0.13/kWh) for the Three Gorges. In particular, there are far fewer people to be resettled compared with the enormous number (1.2 million) resettled as a result of the Three Gorges project. Therefore, hydropower development along the Jinsha River is believed to be quite feasible.
Positive and negative impacts of large-scale hydroelectric projects
Three of the 4 hydropower projects in the lower Jinsha River-Baihetan, Xiluodu, and Xiangjiaba-mainly affect Zhaotong City on the eastern bank of the lower Jinsha River (Figure 1 ), in the northeast of Yunnan Province. Typically densely populated (5.2 million inhabitants in 2004) with limited available land (23,020 km 2 ), this area is characterized by poverty, mountainous terrain, and ecological fragility (Figure 2 ). The city itself is also characterized by poverty, with a very low annual per capita income of less than US$ 800. The local government and residents have good reasons for and high expectations regarding hydropower projects to promote the regional economy.
Potential benefits
Theoretically, major investments due to hydropower projects should be a powerful driver in developing the local society and economy. Hydropower projects could provide local residents with clean energy, hopefully reducing forest logging, protecting the mountain ecosystem, and promoting the regional economy. Large water Waterways could be opened from Shuifu (very close to Xiangjiaba) to Xiluodu, greatly enhancing the accessibility of counties along the river. Water storage from these projects could enormously expand water bodies and improve production conditions for the aquatic industry. Moreover, the projects could provide opportunities for employment, building materials, and agricultural and other byproducts. There is also a potential to optimize industrial structures. With compensation for migrant resettlement and displacement, and reconstruction of cities and towns, enterprises, and infrastructure, it would be possible to upgrade low-yield farmland, rationally redistribute the population, greatly develop the secondary and tertiary sectors, and promote population flow from rural areas to cities and towns so as to reduce population pressure on agricultural land, especially sloping farmland.
But past experience has also taught that hydropower development will not necessarily improve local social and economic conditions. The negative social and environmental effects of hydropower projects appear now to be more obviously felt. Current and planned large-scale hydropower projects pose tough challenges as well as great hopes for future development.
Resettling migrants
The three hydropower projects in the lower Jinsha River will above all necessitate the resettlement of 180,000 residents ( Table 2 ) and displacement of a whole county town and 9 townships in Zhaotong City. Although this figure-especially when examined for each project-is much lower than figures for the Three Gorges project, the difficulty of resettlement is far greater. The main reasons for this are the following:
• ing national policy and the orders of higher administrative authorities. There is a saying in the local areas about the projects: "The country will get achievement, the enterprises will get benefits, the local government will get difficulties, and resettled migrants will get poverty."
Environmental impacts
Ecologically speaking, Zhaotong City is rather fragile due to its mountainous terrain (mountains occupy over 97% of the land surface), steep slopes (nearly half the land has gradients higher than 25°), high precipitation (over 1000 mm), and widespread cultivation on sloping land (more than 70% of its farmland is on steep mountain slopes). This has induced serious soil erosion (Figure 3 ). More than half (52%) of the land surface suffers from soil loss, and 57% of the area affected has heavy (5000-8000 t/km 2 ) or moderate (2500-5000 t/km 2 ) degrees of soil erosion. Hydropower projects inundate highquality farmland in the valleys (Table 2) , ie the best farmland with the favorable climatic conditions of the city. This necessarily leads to reclamation of farmland on mountain slopes, which have to be much greater in area than the land inundated in valleys in order to provide enough food for the large and still growing population. This undoubtedly means more serious soil erosion.
Moreover, the construction of dams and storage of large bodies of water in reservoirs can trigger geological disasters such as landslides and debris flows. In such a mountainous region, the construction of roads for the transportation of materials needed by the projects necessarily undermines slope stability (Figure 4 ) and induces landslides and more serious soil erosion.
Coordinating hydropower development and regional development
From this it can be concluded that serious tensions exist between hydropower development and regional development. The hydropower enterprise-the Three Gorges Corporation-is state-owned, and only discusses issues with provincial leaders. The Zhaotong City and lower local governments have no rights in relevant decisionmaking. They cannot be sure how much they will benefit from the production of hydroelectric energy from these projects. There is widespread concern that, although the hydropower stations are as modern as those in Europe, the residents will become as poor as people in Africa.
The local government and residents have a clear responsibility but uncertain interests. The local governments and residents above all face many responsibilities related to displacement of residents before the start of the projects (Figure 5) , and protecting the environment of reservoir areas afterwards. But what about the interests of the local residents and the region? Their responsibilities are clear and must be taken, while their interests are only theoretical and uncertain.
There is thus a potential for social conflict. Low levels of compensation make people complain, usually about the local government. It has been reported that serious conflicts have taken place at some dambuilding sites in recent years in southwest China. Although China has experience of and has learned lessons from resettling people in the Three Gorges dam area, social conflict seems to be unavoidable between those who will be displaced, local governments, and hydroelectric enterprises.
A new approach to the dilemma
The following proposals have been fully considered and put forward by the Zhaotong Commission on Development and Reform and the authors, so as to coordinate hydropower development and regional development, especially to integrate local needs in the overall hydropower development scheme in the upper reaches of the Yangtze River. The government of Zhaotong City has submitted these policy suggestions to the government of Yunnan Province, with a view to having them considered and implemented by the State Council in the near future: Dam building is a social question as well as an economic one. Broad-based inclusion of stakeholders in decisionmaking about hydropower development may slow down the process, but it leads to more perceived equity and acceptability for large-scale projects that radically transform people's lives and environment.
The local government hopes that the hydropower enterprise can consider fully connecting the project-specific road with the local road to form a continuous system in the region, especially along the lower Jinsha River, for future use. It also hopes that the project will use local materials to the greatest possible extent, and, most importantly, that the enterprise will employ as many local workers as can be trained during construction of the dams and can work in other areas or for other hydropower projects in the future. 3. The upper Yangtze River region, especially the lower reaches of the Jinsha River, is the main ecological defense or ecology-controlling pivot of China's most developed economic center (the lower Yangtze River delta region) and its greatest hydroelectric project (the Three Gorges project). To some extent, they are a national ecological defense. Only if the central government can resolve the interacting problems of poverty and ecological fragility in this region can ecological defense be built and protected. It is thus strongly suggested that the lower reaches of the Jinsha River be delimited as a special national eco-district. Sustained ecological compensation should be provided to this national eco-district, which, as a payback, could engage in "green" production and provide ecological security for the lower reaches of the Yangtze River and the large-scale dams on the river.
